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Results
of Atmospheric Electricity and Meteorological Observations
S. Kalinowski Geophysical Observatory at Swider,
2004

Marek KUBICKI

Institute of Geophysics, Polish Academy of Sciences
= ul. Ksigcia Janusza 64, 01-452 Warszawa, Poland

INTRODUCTION

General information

The present issue contains the results of recordings of some elements of atmos-
pheric electricity and daily observations of major meteorological factors noted at the
S. Kalinowski Geophysical Observatory of the Polish Academy of Sciences at Swider
in 2004. Data for the years 1957-1965 have been published in Prace Obserwatorium
Geofizycznego im. S. Kalinowskiego w Swidrze and for 1966-2004 in Publications of
the Institute of Geophysics, Polish Academy of Sciences.

Location of the station

Swider is located approximately 25 km SSE of Warsaw and 2.5 km NNW of
town Otwock — a small resort and local administrative center. There is no major in-
dustry and villa-type housing prevails in the area. Bounded premises of the Observa-
tory, some 7 ha in area, is overgrown by pine and deciduous trees with a few clear-
ings. One of these, approximately 1 ha in area, is the site of the atmospheric electric-
ity and meteorological station. A small street Brzozowa, with a little local traffic, is
situated nearby the premises, in the SSW direction. Two observatory buildings are lo-



cated at the edge of the clearing: the administrative building and the measurement pa-
vilion of the station.

The postal address is the following:
Obserwatorium Geofizyczne Instytutu Geofizyki PAN,
ul. Brzozowa 2, 05-402 SWIDER, POLAND
e-mail: SWIDER @igf.edu.pl

The instruments and their location

The measuring and recording instruments of atmospheric electricity are mainly
located in the pavilion and partly on the clearing, while the meteorological observa-
tions are performed in meteorological shelter and meteorological garden.

The electric field strength measured by radioactive collector (activity of about
30 uC), placed on a metal rod seated in a heated insulator. The electrometer (range
+ 1500 V/m) (Fig. 1) is inside a separate metal casings and mounted on a metal pipe.
The height of the collector above ground is 200 cm. It is localted in the center of the
clearing.

The difference in electric potential occuring between the collector and the
Earth’s surface, amplified by the electrometer, is transmitted through buried cables to
the digital recording logger installed in the pavilion.

The radioactive collector and electrometer have been constructed in the Obser-
vatory. The electrometer is characterized by a very high input resistance (10" Q) as
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Fig. 1. Block diagram of the set recording the
electric field strength: C — radioactive collec-
tor, E — electrometer, L — logger.
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compared to the so-called collector resistance (about 7x10'® Q), which largely elimi-
nated the effect of wind on the electric field recording. It also has a very good stabil-

ity of zero, constant value of amplification, and a linear dependence of indications on
the electric field intensity. The time constant is 7 s.

The arrangement for recording the electric conductivity of positive polarity
consists of Gerdien’s aspiration condenser with electric batteries, electrometer and
logger (Fig. 2). The aspiration condenser is within a separate brick hut located at the
clearing, some 3 m away of the measurement pavilion. The air is aspirated 1 m above
the Earth’s surface. The boundary mobility of the condenser is 2.6 cm*/Vs. The time
constant of the whole arrangement is 60 s.

The condensation nuclei content in the air has been measured with a photoelec-
tric condensation nuclei counter three times daily: 6"10™6"30™ GMT (1), 11"00™-
11"30™ GMT (II), and 18"10™-18"30™ GMT (III). The counter is placed inside the pa-
vilion, while the air samples are collected from outside of the building, at a height of
I m above ground. The aspiration of air is made by an electric rotational pump
through a 1 m long rubber pipe.

Basic meteorological elements, such as air temperature, water vapour pressure
and relative humidity of the air are measured in a meteorological shelter 2 m above
ground; the shelter is situated about 25 m from the clearing’s edge. The atmospheric
pressure is read out from the station mercury barometer within the administration
building of the Observatory. The velocity and direction of wind are read out from in-
dications of an anemograph manufactured by VAISALA. Its sensor is installed on a
metal mast at a height of 17 m. The amount of atmospheric precipitation is measured
by Hellman’s rain-gauge, with an intercepting surface of 200 cm’. Other meteorologi-
cal phenomena are observed visually from the clearing and a roof of administrative
building.
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10" E Fig. 2. Block diagram of the set recording
the electric conductivity of the air; KG -
Gerdien’s aspiration condenser, B — bat-
tery of electric cells, E — Keithley 614
electrometer, L - digital logger.
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Tables

The monthly tables of the electric field contain hourly means (according to
GMT) taking into account the reduction coefficient to a flat surface. Uncertain data
are placed in round brackets, while the mean values calculated for part of an hour (at
least 40 minutes) are in square brackets. If the field values exceeded the measurement
range in the positive or negative direction, the mean value is preceded by sign > or
sign <, respectively. If the values exceeded the range in both directions through the
same hour, the mean values are marked with the sign | . Mean monthly values calcu-
lated for every hour for the so-called fair-weather periods A and for all data N are
listed at the bottom of the tables. For each day there are also listed the following:
daily values of the electric field (A and N), daily maxima, (Max), minima (Min), am-
plitudes (Amp.), and type of weather (symbols explained on page 10). The hourly
means of the electric field are underlined with a solid line if during the given hour
there occurred: rain, drizzle, snow, hail, fog, local or distant thunderstorm, lower
cloudiness exceeding 1/3, wind velocity exceeding 6 m/s, the field value was negative
or exceeded 1000 V/m. The hourly mean values in column A, i.e., for fair-weather pe-
riods, were calculated for data which were neither underlined nor marked with round
brackets.

The monthly tables of electric conductivity of positive polarity contain: hourly
means (in GMT), daily means, daily maxima, minima and amplitudes, weather type,
monthly means for every hour and total monthly means. Like in the case of the elec-
tric field, the means were calculated for the fair-weather periods A and for all hours
with no exception N.

The condensation nuclei content data are given for three measurement terms
daily (I, II, and III). The daily means and monthly means M were calculated on the
basis of these data.

The meteorological tables contain the following elements measured three times
a day (6"00™, 12"00", 18"00™ GMT): air temperature, relative humidity, atmospheric
pressure, water vapour pressure, direction and velocity of wind, cloudiness and type
of clouds. Since January 1989 the cloudiness has been measured in the scale O to 8.
The tables contain also the highest (Max) and lowest (Min) temperatures, the tem-
perature amplitude (Amp.), and lowest temperatures at ground surface (+5 cm, Min)
during the day as well as the sum of atmospheric precipitation and snow cover height.
The daily means M of temperature were calculated as an average values of air tem-
peratures measured two times a day (6", 18" GMT) and Max and Min values. The
daily means M of relative humidity H were calculated from the formula:

M = (2 x H[6"] + H[12"] + H[18"])/4 . The monthly means M were calculated from

daily means.

.

The tables beginning on page 61 list the timing (in GMT) and intensity of other
meteorological phenomena; the international meteorological symbols are used.

In 2004, atmospheric electricity and meteorological observations, as well as the
data treatment, were carried out by M. Kubicki, W. Koztowski, D. Jasinkiewicz, and
G. Gawrysiak. The material was prepared for publication by M. Kubicki.

Received: April 6, 2005
Accepted: June 15, 2005
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Annual mean values (for the fair weather) of electric elements.

Air conductivity (positive)|  Electric field strength

Year *10 *[ohm™ m™) V/m
1958 55 143
1959 92 88
1960 60 90
1961 50 109
1962 90 87
1963 110 101
1964 75 84
1965 60 143
1966 46 116
1967 34 ' 175
1968 33 166
1969 36 179
1970 35 192
1971 48 202
1972 46 228
1973 39 224
1974 46 254
1975 49 265
1976 43 285
1977 40 245
1978 31 217
1979 28 343
1980 30 258
1981 29 313
1982 32 305
1983 32 216
1984 29 192
1985 22 198
1986 39 162
1987 25 191
1988 21 227
1989 25 252
1990 24 258
1991 22 2m
1992 26 262
1993 25 302
1994 24 298
1995 24 273
1996 2 276
1997 25 306
1998 22 305
1999 16 308
2000 24 311
2001 23 277
2002 28 277
2003 24 242
2004 26 250

Note: The yearly means were calculated from monthly means for the fair weather.

COORDINATES OF THE STATION

¢ =52°07"N A=21°15E h=100 m

LOCATION OF INSTRUMENTS

Height  Height
a.s.l. over ground

[m] (m]
Barometer 107 7.0
Instruments in meteorological shelter 102 20
Anemometer 16.9
Rain-gauge 1.0
Radioactive collectors 2.0
Aspiratibn condenser of the conductivity set 1.0
Photoelectric condensation nuclei counter 1.0



TYPE OF WEATHER

clear sky (cloud cover 0.0-2.4)
moderate cloudiness (cloud cover 2.5-6.4)
overcast (cloud cover 6.5-8.0)
rain

passing showers

drizzle

SNOw

granular snow

hail

thunderstorm over the station
distant thunderstorm

fog

mist

haze

hoar frost

snowstorm

snowstorm with snow falling
wind wind velocity > 6 m/s

izu!g—n——':mmavﬂocc

£
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A Mean values for the “fair weather”.
N  Mean values for all days.

TIME NOTATION

n between 18" and 6" GMT
a between 6 and 12 GMT
p between 12 and 18 GMT
np between 18 and 24 GMT
na between 0 and' 6 GMT \)
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INTERNATIONAL SYMBOLS USED

rain

drizzle

snow

intcrmittent snow
granular snow

soft hail

small hail

grains of ice

hail

slect

ice ncedles

dew

hoar frost

soft rime

glazed frost

glazed frost on the ground
snow-storm

drifting snow (ncar the ground)
drifting snow (high up)
moderale fog

heavy fog

very hecavy fog
ground fog

mist

ground mist

haze

thunderstorm
distant thunderstorm
lightning
solar halo
lunar halo
solar corona
lunar corona
rainbow
aurora



Jenuary 2004 Electric field strength [V/m ]
GMTOO O1 ©02 ©O3 ©O4 ©O5 ©O8 O ©O8 ©09 10 11 12 13 14 15 18 17 18 19 20 21 2 226 A N Mx Mn Amp

1 120 145 183 172 209 206 147 223 261 196 155 105 134 105 188 203 324 365 241 249 198 192 144 137 - 192 454 Q1 8525
2175 140 168 108 76 112 102 178 157 170 104 138 179 219 187 117 174 170 116 103 114 149 115 9 - 19 298 19 39
3105 104 123 161 176 188 194 209 319 336 288 151 188 279 305 312 344 IS8 444 459 488 422 406 428 - 283 604 28 578
4 02 465 413 408 376 379 416 492 466 98 408 x}] 476 54 $30 555 629 709 803 825 804 700 638 714 - 540 1052 18 869
S5 66 636 474 743 664 440 406 380 386 402 391 361 37T) 481  S87 464 78 I8 355 89 433 415 1 268 - “s 9583 -4 957
6 341 303 238 133 106 161__ 147 314 277 264 249 208 B0 M8 474 396 184 146 135 246 343 IS8 472 09 - 212 803 174 9T
7 348 223 133 135 283 327 310 300 400 N 205 57 318 450 412 375 394 416 537 s7T3 409 532 546 410 - 3638 801 <74 87s
8 281 23 177 2 199 225 21 227 162 130 104 11 158 204 182 182 red 108 3 32 146 -2 69 86 - 147 4086 -14 549
9 43 71 62 59 80 73 86 72 116 207 293 n 340 209 179 206 228 243 91 107 76 kA 91 10 - 144 558 N 629
10___ 180 303 389 299 177 286 244 228 202 __ 253 214 212 183 219 240 226 258 170 224 220 174__ 215 M3 115 - 228 595 6 52
11 179 146 12 31 77103 88 68 226 126 107 194 129 126__ 162 80 126 7 39 46 2 23 -5 £9 - 30 532 270 802
12 183 -198 -9 -19 -52 £8 44 29 26 13 1 | | ] 1 51 172 129 35 265 430 555 397 416 - - - - -
13 504 583 432 512 290 227 304 338 340 368 2n 00 21 224 238 191 21 -31 127 202 179 S2  -164 -3 - pa)l 932 954 1888
" -20 107 121 S0 97 112 66 82 M -133 <576 128 26 58 <44 | 60 135 183 154 80 -22 -S0 -7 - - - - -
15 70 90 124 130 142 162 165 216 187 189 230 324 23 343 329 2 430 340 363 393 17 299 27 219 - 254 547 -4 551
16 223 243 281 261 289 261 262 N 225 240 211 206 357 486 530 482 489 529 349 484 111 -53 -75 3 - 276 1312 913 2225
7 212 | ] 132 274 249 203 245 418 296 261 204 265 299 07 192 101 52 67 52 175 160 82 29 - - - - -
18 89 120 124 83 43 29 114 147 140 189 216 239 220 220 265 J08 336 B4 281 234 380 344 4 290 - 212 488 35 523
19 27 229 215 183 182 178 207 235 252 292 329 336 320 315 282 237 >738 | >81 89 146 191 44 55 - - - - -
2 k] 20 39 95 87 123 139 217 2 47 <99 159 213 108 -15 19 m 275 202 -102_ -20% 59 8 32 s <100 1308 <1395 »>2703
21 1 -96 -9 60 114 209 251 294 297 246 187 192 181 189 233 324 437 557 574 546 483 448 440 294 - 268 756 44 199
k-4 5 217 252 354 428 323 N2 310 193 284 179 283 310 N3 6 356 297 b1l 142 188 219 160 224 206 - 263 543 -10 55
pa) 178 214 276 68 72 171 166 217 405 552 528 423 303 304 315 304 499 349 424 589 605 401 267 218 - J48 M kS 78
24 200 170 150 148 149 135 205 218 151 190 190 173 248 243 kri 257 279 283 237 16 202 267 292 24 - 22 517 59 458
25 202 146 278 229 177 238 327 418 327 234 276 271289 396 420 392 397 22 348 414 456 514 393 4S5 - N1 e84 N a3
- 26 75 84 -3 69 156 190 153 153 187 - 165 258 228 275 297 205 177 151 15t 182 215 21 10) n 83 - 159 91 83 479
ki 46 69 58 61 131 123 87 92 15 81 78 94 221 210 275 270 280 195 194 287 205 242 161 82 . 151 425 23 448
28 199 216 91 81 73 159 141 77 114 105 120 171 182 107 62 148 181 144 18 56 23 47 74 16 - 109 354 35 89
2 75 ) 59 122 50 174 187 61 17 129 127 165 201 189 156 197 75 -27 43 R 58 -57 -58 16 - 2 08 192 528
0 2 -40 84 -129 -84 -84 58  -124 224 182 -17 22 <87 179 | 66 163 203 265 284 262 188 174 64 - - - - -
3 43 25 51 57 n 169 116 30 116 317 430 418 477 498 486 464 398 427 409 443 IS4 387 398 09 - 285 611 130 741
A X2 328 210 257 184 237 274 334 292 298 294 302 Q34 16 ISH  I62 IS 418 509 409 84 441 288 0 M2
N 173 165 159 169 174 180 183 202 200 221 201 223 237 272 281 265 271 247 240 268 249 21 203 174 216
Type of westher
Dey

1 2 3 4 ] [] 7 8 9 10 1" 12 17 14 15 18 17 18 19 20 21 22 2 2 25 28 27 28 2 2
os os os cs o3 0z osh ohs os os os os o8 o3 o3 o8 o8s Of os os bs os os os cs o9 ¢ o8 oh cMs

-El-



Februsry 2004
GMTOO ©O1 ©02 ©O3 ©O4 O ©O8 O7 ©O8 ©O09 10 1" 12 13 1“ 18 18 17 18 19 20 21 2 23 4
Dey
1. 2m8 79 <326 37 154 148 159 <218 -180 194 133 111 <504 359 113 88 114 188 207 12 7106 67 il
2 105 104 7S 117 110 183 337 437 218 190 89 87 <910 <570 198 <390 82 S8 104 -84 -120 -120 174 -205
3 16 35 149 160 191 178 190 233 334 267 188 168 154 201 203 174 180 96 51 80 116144 3
4 67 30 15 19 41 -169 218 139 112 51 9 28 19 14 76 64 187 182 38 S0 -131 <688 .557 .71
§ 66 .71 4SS 479 451 .40 2 50 88 123 134 149 125 209 200 209 191 182 180 204 225 180 161 68
6 66 22 57 87 98 108 131 146 167 157 166 155 160 155 172 179 171 __ 181 163 49 154 182 145 58
7__ 27 49 84 74 98 116 117 71 <80 ] 62 35 114 137 142 | | 56 >-86 <620 | <623 | <81
s 1 1 | 10 42 51 85 110 116 133 161 | | | 184 104 | 1 48 144 154 315 40
9 _ -100 10 1] | 76 190 34 91 73 82 7 76 122 202 126 133 |___-301 0 60 102 28 44 23
10 39 0 A4 72 38 93 114 215 227 242 224 215 184 122 360 -213 4 43 | 68 1 | 142 330
1 - - - - - - - - 167 181 200 215 260 249 268 266 368 J82_ 406 438 456 47 09 261
12 243 196 202 218 222 270 327 37T3__ 331 278 267 282 275 277 273 274 35S 338 356 389 456 428 389 382
13 304 320 324 308 354 450 421__ 431 511 400 274 215 219 k2] 7 5 9 87 150 204 228 102 183 201
14__ 45 -9 4 124 45 108 96 81 8 36 4 145 92 .92 130 .54 14 84 88 17 120 62 40 158
15 172 154 134 107 108 17 73 3 89 98 179 206 155 156 235 216 190 197 308 396 302 53 118 226
16 144 62 130 215 191 212 298 426 313 241 254 256 319 273 269 197 121 234 265 319 297 296 313 202
17 181 212 213 221 216 203 147 65 21 88 -12 79 83 108 S4 69 68 42 £ ] 0 24 28 1 42
18 -o 10 u 9! £ 67 90 so <us -28 sc 113 126 192 58 149 143 181 150 141 65 12 2 35
19 118 72 31 107 313 382 412 407 550 638 687 ([614) - 580 460 4%
20 :m 401 455 618 629 1zz 7 574 W 491 474 398 395 352 474 597 TI8 611 611 S48 S76 559
21 507 438 428 421 486 489 572 591 554 510 498 ([S21) (607) 508 465 512 650 649 608 593 578 528 473 395
2 290 197 126 113 127 186 266 267 243 239 233 218__ 269 253 236 162 100 .71 49 .25 84 38 89 81
2 95 4 3 64 155 178 157 181 177 [249) 260 303 217__ 274 221 >576 <478 319 207 308 340 366 334 467
24 204 195 169 120 84 103 178 160 231 252 209 us 202 252 265 159 254 317 316 277 366 385 324 292
25 201 175 165 127 162 189 277 __ 111 107 402 2391 359 408 445 437 487 _ 45T 427 366 296 280 296 287
26 269 237 228 261 216 209 178 219 291 367 366 ﬁ 320 322 275 393 408 37 379 459 438 265 227 357
27 362 267 245 244 255 270 268 307 62] 587 444 440 478 368 358 297 306 290 249 137 297 297 334 255
28183 157 242 270 237 216 192 304 369 255 207 227 235 233 214 249 283 560 424 232 322 294 433 X8
29 355 283 197 175 106 158 126 134 163 167 146 147 153 227 110 77 189 331 236 255 305 194 127 143
A 36 299 298 303 W07 342 M3 67 392 390 408 320 M1 W0 JS  3/2 432 S00 539 442 428 411 397 30
N 155 128 104 125 134 163 182 192 <191 212 183 204 158 176 181 171 197 233 228 <200 227 147 161 <175
Type of westher
1 2 3 4 5 8 7 8 9 10 1 12 13 14 15 16 17 18 " 20 21 2 2 24 25
cr odfz osf osf og or of oss oOs cs bs os 08 O0gts orsz cs bM ) of osfr os cs

b os ofsg,
r

A N Mxx Man Amp
- <11 1050 <1395 >2445
- <18 820 <1395 >2215

- <73 271 <1395 >1668
- 47 266 1115 1381

- 08 611 m 500
- 9 584 -1 M
- 20 489 839 1328
- 164 640 -908 1548
- 244 807 46 813
e 2 N7 T4 481
® 58 274 625 899

. 197 >1390 <1395 »2785

- 25 468 4 45
- 300 586 44 60
305 05 723 104 619
- 32 1088 52 1038
- 2’8 N9 88 651
® 188 487 57 54
376
m

os os os

- vl-



March 2004

Electric fiold strength V/m

GMTOO ©O1 ©02 O3 ©O4 ©O5 ©O08 O7 08 ©O9 10 " 12 13 1 15 16 7 13 19 20 21 2 22 A

Dey
1__ 146 129 160 153 180 210 198 181 142 122__ 159 276 248 __ 23S 222 196 232 245 310 292 309 283__ 157 183 -
2 59 7 3 19 25 47 41 74 56 §9 115 169 205 209 153 57 18 82 .77 161 >.56 | 99 179 -
3 2 | | | 57 96 64 2 97 201 204 274 158 >176  >587 | -16 144 169 [7] 88 .12 2 -
4131 135 83 0 -24 0 50 49 102 128 114 140 178 188 196 197 122 133 153 206 171 245 214 160 -
§__ 172 183 174 139 109 127 195 223 252 256 275 285 261 275 246 262 293 360 S34 725 762 636 694 462 -
6__ 212 -10 43 40 .15 7 61 24 202 363 282 282 302 365 324 277 276 396 545 S92 469 363 413 328 -
7 247 1T7T 152 139 157 150___ 175 212 160 192 187 206 205 188 181 187 161 52 4 1S 92 137 128 112 -
] 7 29 10 16 39 72 110 182 243 242 261 208 189 157 188 295 205 122 124 196 __ 196 207 __ 147 141 -
9__ 101 69 99 114 160 176 187 145 163  136__ 112 56 130 144 132 71 67 75 69 19 30 57 57 37 -
10 ) 38 38 45 82 104 135 167 148 148 205 212 231 246 264 210__ 194 202 219 219 226 217 182 154 -
1" 17 [ ] 7n 81 92 116 153 203 249 240 20 231 220 209 232 248 235 225 235 255 248 187 204 170 190
12 142 135 139 126 130 150 187 217 256 246 211 232 255 259 238 271 286 320 323 329 M1 246 192 181 -
13__175 146 116 126 133 149 181 208 204 251 296 285 305 312 354 364 376 291 329 301 276 259 144 116 -
14 14 122 173 131 109 108 112 132 174 184 191 2086 165 109 87 .50 .91 28 AT 97 p=] 91 4 103 -
15 0119 12 14s 96 27 65 24 130 174 191__214 203 199 209 202203 250 235 208 217 207 186 159 -
16168 134 120 89 68 42 81 71123 149183 142 64 89 -101 .108 -100 18 50 87 n 68 19 53 -
17 24 44 26 69 .87 121 73 .95 .54 106 .38 S1 127 147 129 159 176 187 114 198 202 142 153 65 -
18___-20 .35 57 10 .58 3 3 3 175 153 162 185 155 151 147 131__103 107 67 220 300 333 468 367 -
19290 119 54 49 S4_ 115 150 138 148 177 15T 173 161 127134 132 175 160 167 178 98 o 48 47 -
20 9 123 97 T2 59 134 <529 52 .m2 3 131 204 181 165 183 62 -174 20 3 85 155 221 <.907 <857 -
21_<219 85 155 .74 . | 12 130 154 156 165 178 95 | 1 - - - - - - - - -
2 - - - - - - - - | 114 117 110 134 i | 164 158 283 412 692 884 932 907 819 -
23 632 5186 521 519 588 764 _>1359 | 241 239 188  181__213 209 200 241 270 268 __ 217 98 123 <370 <707 <1013 -
24 | <205 230 -115 -128 199 1 | <232 60 111 124 131 138 163 211 90 n 15 105 111 137 97 4 -
28 4 -4 0 36 .18 -85 50 -7 28 15 17 EY) 13 83 27 -4 47 A 61 -362 1 | 125 -
26 4 A7 18 12 29 46 6 28 20 4t 3 5 94 86 16 78 42 87 ] 62 65 2 45 15 -
FEY 2729 53 29 -0 -2 67 50 80 ___65 98 97 106 121 165 211 206 244 275 291 231 219 1§57 -
28 205 201 209 222 275 303 347__ 373 256 202 130 151 169 179 187 169 209 189 97 136 4 35 81 137 -
29169 157 153 137 89 96 51 93 152 193 161 131 115 217 204 190 152 37 184 $8 157 207 233 190 -
0__176 95 133 288 165 207 291 325 328 3 276 227 181 208 209 215 219 434 479 590 549 338 224 201 -
31 232 258 351 248 237 196 290 258 362 401 237 191 192 194 190 184 241 275 293 360 364 409 408 205 -
A 232 199 183 166 197 240 178 162 198 208 221 225 221 214 235 250 264 267 331 368 434 IS 397 349 251
N 124 n7 " 87 82 87 131 114 134 161 163 173 173 170 173 179 150 163 180 212 204 214 139 96 145

Type of viesther

1 2 3 4 H [} 7 8 9 10 1" 12 13 1" 15 16 17 18 19 20 21 2 <] 24 25 26
o3 ogss os o8 bs  bM ° of os8g ogs b [ b ohlr, ofxs or cdiz caf cf coMr or odsr orgd

zf

br  or,  crih,
wind  wind

152

27
os

Max  Min
3 3
08 133

1012 42
738 -94
302 S
493 -2
211 61
07 6
500 29
n 90
468 64
479 954
U8 195
198 218
293 236
628 -158
4an -10
41 <1395
208 -240
4 218
456 123
3 214
820 17
615 n

28 29

crdN ozxs

r

441
970

297
495
272
301

an

401
1423

416

487
>1895

579
$17
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